e

Unclas

N75-18144
14317

G3/92

 CSCL 03B

L

[ SOLAX X~RAY STUDIES ]

Los Rios Junioe College

Fina) Repert

The following studies were supported, at least in part, by NASA Grant

NGR 05-084-002:

A study was made of the hard X-ray component in the impulsive phase
of solar flares. In 36 raﬁdomly chosen events the vaiue for the slope in
differential electron power spectrum, g8 electrons cm-ZS— kev_l, was
related to the 20—32 keV spike rise time (e-folding) as tfrise = 0,56 exp
“(o‘. 88&) in the thin-target model and trise = 0.10 exp (0.888) in the thick-
target picture. In the thin-target model, the above empirical relation would
. imply that the acceleration of electrons n.:an last longer when the acceleration
rate is sma.lier. An alternative interpretation would be that an impulsive
bard X»ray burst is a s_.uperpcis’ii:ioh-"o'f two components emitted from thiﬁ
. and thick ta.r_getls; Wheﬁ the former predominail:es-the duration is longer and ‘

* the photon spectral index is larger, and vice versa.

- No center to-limb effect was observed when 1094 soft x-ray flares

(detected by 080- 7) and 766 soft events (from OGO-5) were plotted separ-—

ately as a function of solar longitude. Some peaks were present in the

longitude distribution of 360 hard events from OSO-7, but they did not prove

1 to be statistically significant; all deviations were less than 3¢ from’the mean.
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A chi-square test was doné comparing the haifd x-ray empirical results with
.the. distributioﬁ expected from Brown's thick target (lincluding both scatter
and scatter-free cases) and from the Cv‘omptorn backscattering models,

but best agreement was obtained when the frequency of hard x-ray flares

was assumed to be independent of longitude.:.

Ha flare coordinates were used to determine the type of sunspot group
‘most likely to prloduce soft x-radiation., The most efficient x-ray flare |

producers at both hard and soft wavelengths were those regions having one



.‘polamty a.t least part1a11y surrounded by brlght plage of opp031te gign a.nd -
‘normally mcludmg several closely- spa.ced spots of mixed polarities, i.e.; the
Mt Wilson By and § types. - Although new.isolated flux regions horm’allyhaa )
several soft x- ray hurst:s per hour, the events were never large nor 'w:a.’s there
ever an associated hard x-ray flare with ener'gy ebo:ve ZO.ReV observed. ‘Fi‘-' b
l‘.nally soft x- ray emls sion (1ong 11ved Bbut Weak) wa s a.ssoc1ated Wlth varlatlons
in the Ha plage 1nten31ty of a reglon but Was not observed aL the tlme of a. surge "

" \ B :
unless therewas some accompanymg brlght Ha emission, Hard X~ rays were

‘uever observed‘ 'durmg a surge unle_ss intense Ha ﬂa_re kérnels _,Were.preseut. .
Coronal rhagnetic"'.field characte rigtics re sulting from new photospheric
Sflux was H’etermined '-.Data‘from the S-'056 Mars’hall/Aerospac'e experim'e'nt

‘on Skylab were compared w1th magnetograms from Sacra:mento Peak Observa— -
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.\'.tory and from Kltt Peak Natlona,l Observatory Br1eﬂy, the mstrument ig an

‘X ra.y telescope whlch produced hlgh resolutlon 1mages Of the sun 1n the soft
%~ ray reglon between 6 and 4OA " The: sha.pe and’ Iocatlon of the x—-ray emlttmg
‘structures strongly suggest a magnetlc 1n£1uence For exa.mple x- ray br1ght

.;fea.tures are frequently 11near brldge and ‘the. local neutra.l 11nes, and often take

the form of arcades or clusters of arches Whlch suggest the mat netlc f1e1d of y o
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a b1polar regmn ‘ We show thelchange in x- ray structures assoc1ated w1th
‘photospherlc fleld growth and decay in severa.l reglons, mcludmg tha.t near g
.actlv‘e reglon #209 on Septer_nber 1-4, 19?..3 Analys:us yields the follow1ng
‘c‘on‘clusio‘nls regarding .soft x-rays and‘changlng photospherlc flelds 1) the
‘ emergence of new flux in the photo sphere IS followed w1th1n a few hours by
751gn1£1ca.nt soft: - rad1a.t1on the latter consmt of one or more low—lymg brlght"
lmear features p051t1oned across the neutral 11ne and’ enclosed by an envelope’.‘;'fv

of h1gher fainter loops at lc)Wer temperatures, 2) when the photospherlc fleld;""-f .



decreases or polarities separate, the corresponding x-ray structures become
diffuse and lose their sharp definition W1I:h1n hours after the photospheric
change; and 3) a.lthough linear x-ray features connect active regions with

bits of polarity in the surrounding photosphere, these x-ray striations are
never as bright or as distinct as those a‘ssociated with new, coficentrated

bipolar fields.
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The following,presentations were supported, at least in part, by the

NASA grant:

1) ""Electron Acceleration During the Ha#d Phase of Solar Flares, '
given at the Calif, Inst. of Tech., Solar Neighborhood Meeting,
December 1973.

2) "Longitude Distribution of Solar X-radiation From OGO-5 and OSO-7:
Hard and Soft Energies!, given at American Astron Soc. Solar
Meetmg, Hawa.n, January 1974,

3) "Electron Spectrum Vs 20-32 Kev X- -ray Sp1ke R1se Time, ' given
at IAU /COSPAR Meeting in Buenos Azres, June 1974,



